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[57] ABSTRACT 

A device is for the display of still animation images in 
sequence on a display in time with the reproduction of 
music by a digital sound source driven by MIDI signals. 
The device reads a series of speci?ed or optional anima 
tion images from an image database, which holds many 
animation images, and transmits them in accordance 
with tempo data which forms part of the MIDI data. 
The device also uses pitch data to determine the color 
of the animation images to be displayed. The device 
composes the still images and the speci?ed colors and 
displays them on a visual display medium. 

7 Claims, 2 Drawing Sheets 

1 

l 
IMAGE IMAGE ""‘GE 
BUFFER :) GATE 11) WU“ 





U.S. Patent Nov. 16, 1993 Sheet 2 of 2 

1 2 / / 
INPUT TEMPO 
secnou DETECTOR 

PITCH f3 
DETECTOR 

I45 f43 f54 
none ‘ 0'5"” ___ DATABASE 

SELECTOR _—" 58%;“ ‘ CONTROLLER 

Pure 
44 Tun/mun 

MANUAL’ /'46 
INPUT 

FIG.2 



5,262,765 
1 

ANIMATION IMAGE COMPOSITION AND 
DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
It is assumed that the automatic performance of ka 

raoke music is ‘accomplished by using MIDI data to 
drive a digital sound source. The invention itself relates 
to a device for the display of animation images on a 
visual display medium by processing MIDI data during 
the performance of the music. 

2. Description of the Prior Art 
The con?guration required for the automatic perfor 

mance of karaoke music using a MIDI standard digital 
sound source is already known. The con?guration for 
automatic performance in accordance with the MIDI 
standard requires only a minimal amount of data per 
piece of music compared with other systems such as 
PCM recording systems and as a result the required 
data can be conveniently stored on a memory dedium 
such as an optical disk. However, MIDI data can only 
be used as music data and is not used for the display of 
lyrics on a visual display medium. As a result the singer 
is obliged to go through the rather tedious process of 
reading from a separate book of lyrics while he is sing 
mg. 
The inventor has already disclosed a number of tech 

nologies which resolve this problem through the incor 
poration into music data of lyric data in the form of 
character data which is then used for the display of 
lyrics on screen in time with the music (Japanese Patent 
Application No. HUI-5793, No. H0l-50788, etc.). Since 
this enables the lyrics to be displayed on screen in time 
with the music, it dispenses with the need for a book of 
lyrics. However, the mere display of lyrics on screen 
offers little to the singer in the way of either aural or 
visual enjoyment. This can easily lead to boredom 
amongst those awaiting their turn with the microphone. 

It is, of course, possible to vary the background of the 
display against which the lyrics are being displayed but, 
since there is a need to keep the amount of data to a 
minimum, this is generally con?ned in practice to the 
variation of a single background color which is not very 
effective. 

It is, of course, possible to think in terms of improving 
the visual effect by placing more emphasis on the image 
data, thereby giving equal treatment to the music data 
and the image data. Unfortunately, this would result in 
a sharp reduction in the advantages to be gained form 
con?guring the data in accordance with the MIDI stan 
dard. The main disadvantages are: (l) The volume of 
required data would become much larger, thereby run 
ning contrary to the objective of the MIDI standard 
which is to provide high quality music using a minimal 
volume of data. (2) It would be necessary to create 
separate music data incorporating image data for each 
piece of music, thereby increasing the input cost. (3) A 
large capacity memory device or memory medium 
would be required. (4) In cases where the data size per 
unit was large, there would be a risk of impairing the 
performance of the music itself. (5) The time and cost of 
data transmission would be much greater. In other 
words, since the volume of data per unit is kept to a 
minimum when using music data based on the MIDI 
standard, it is desirable that the amount of image data 
should also be kept to a minimum. 
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SUMMARY OF THE INVENTION 

It is the main object of the invention to provide a 
device for the composition and display of animation 
images along with lyrics on a karaoke visual display 
medium without detracting from the bene?ts of music 
data based on the MIDI standard. 

It is another object of the invention to provide a 
device which will extract speci?ed data from the music 
data itself and will use this as image data, thereby caus 
ing the selected animation images on the visual display 
medium to move without recourse to dynamic image 
data. 

It is still another object of the invention to provide a 
con?guration which will enable the selection of a means 
for selecting the type of animation image from any of a 
plurality of means. 
The following description of the preferred embodi 

ments should clarify, with the help of the drawings, 
such further objects, features and bene?ts of this inven 
tion as have not been included above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating the total con?g 
uration of one preferred embodiment of this invention. 
FIG. 2 is a block diagram illustrating one preferred 

embodiment of the image selector. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

There follows a description of the preferred embodi 
ments of the invention by reference to the accompany 
ing drawings. FIG. 1 illustrates the total con?guration 
of the invention which processes MIDI data input to a 
digital sound source based on the MIDI standard and 
reads selected data from image data stored in a database 
which it then composes and displays on a visual display 
medium. MIDI data is data used to drive a digital sound 
source expressed as a series of binary codes. The MIDI 
data itself is con?gured from various data elements 
including tempo data which relates to the pace of musi 
cal reproduction, pitch data which relates to the pitch 
of the music, wave form data which relates to the tone 
of the music and effective sound data which relates to 
the overall musical effect. Of the above types of data, 
this invention uses the tempo data as animation image 
frame feed data and the pitch data as animation image 
color determination data. The animation images them 
selves each consist of a set of still images and are stored 
in an image database. _ 

In other words, the above con?guration enables the 
display of dynamic images on a visual display medium 
without the inclusion in the MIDI signals of any extra 
data in addition to the music data, thereby making it 
possible to keep the unit volume of the data to a mini 
mum without in any way impairing the performance of 
the music itself. There is, furthermore, no increase in the 
time or cost of data transmission. Also, since image data 
does not have to be added to the music data, there is 
thus no need to think in terms of images during the 
initial creation of the music data. Moreover, since the 
music and the animation images are con?gured indepen 
dently, the invention effectively constitutes a means for 
the free combination of these two individual elements. 

Next, the preferred embodiment will be explained 
block by block in accordance with functional prece 
dence. Broadly speaking the preferred embodiment is 
con?gured in terms of eight different blocks. To be 
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more precise, it comprises an input section 1, a tempo 
detector 2, a pitch detector 3, an image composition 
controller 4, an image composer 5, an image database 6, 
an image display unit 7 and a visual display medium 8. 
Of these, the input section 1 inputs MIDI data to the 
subsequent blocks, said MIDI data having been 
branched in parallel from the MIDI data input to the 
sound source (omitted from the drawing). The tempo 
detector 2 extracts tempo data from the MIDI data after 
which it generates a pulse, which is synchronized with 
said tempo data, and outputs it to the image composition 
controller 4. 
The pitch detector 3 extracts pitch data from the 

MIDI data and outputs parameters for the determina 
tion of the color to be displayed on the visual display 
medium 8 to the image composition controller 4. When 
said tempo data and pitch data are input to the image 
composition controller 4 it is, of course, necessary for it 
to be processed into an effective form of data by any of 
various means such as wave form conversion and level 
shift. On the basis of an image synchronization pulse 
received from the tempo detector 2 and display color 
data received from the pitch detector 3, the image com 
position controller 4 speci?es the relevant addresses 
while at the same time issuing the appropriate instruc 
tions to the image composer 5 in the next block in re 
spect of foreground color, background color and dis 
play timing. The image composition controller 4 also 
determines the appropriate sequence of animation im 
ages to be read out of the image database 6. The image 
composer 5 then reads the image related data deter 
mined by the image composition controller 4 out of the 
image database 6 and, after composing the animation 
image in accordance with the speci?ed display and 
background colors, transmits it to the image display unit 
7 in accordance with the display timing signal 0. On 
receipt of the digital image signal, the image display unit 
7 converts it to a video signal and displays it in the shape 
of a still animation image on a visual display medium 8 
such as a monitor screen. The image database 6 makes 
use of a storage medium such as an optical disk to store 
a plurality of sets of animation images, each said set 
comprising a sequence of image patterns. The images 
determined by the image composer 5 can thus be read 
out of said database. 

Next, there follows a more detailed explanation of the 
blocks inside the main blocks outlined above. The 
tempo detector 2, which constitutes the ?rst block, is 
con?gured from a MIDI decoder 21, a tempo data eval 
uator 22 and a pulse generator 23. The MIDI decoder 
21 converts the MIDI data received serially from the 
input section 1 into N bit data units which are then 
output to the tempo data evaluator 22. The tempo data 
evaluator 22 analyses the input MIDI data and either 
skips over it in cases where it ?nds no tempo data in 
cluded or else triggers the pulse generator 23 in cases 
where it identi?es tempo data. The pulse generator 23 
then outputs an image synchronization pulse a to the 
image composition controller 4. 
The pitch detector 3 is con?gured from a MIDI de 

coder 31 and a pitch data evaluator 32. The MIDI de 
coder 31 converts MIDI data into N bit data units. The 
pitch data evaluator 32 analyzes the converted data in 
sequence and wither ignores it in cases where it ?nds no 
pitch data included or else outputs it in unaltered form 
as pitch data b to the image composition controller 4 in 
the next main block in cases where it identi?es pitch 
data. The image composition controller 4 into which 
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the image synchronization pulse a and the pitch data b 
are input, comprises a display timing calculator 41, a 
display color calculator 42 and a display image selector 
43. The display timing calculator 41 ?rst processes the 
input image synchronization pulse a after which it con 
trols the timing of the output of the image signal by 
outputting a one bit display timing trigger signal c to the 
image composer 5 in accordance with the tempo of the 
musical performance. At the same time, the display 
color calculator 42 processes the pitch data b and, after 
converting it to display color related data, outputs it to 
the image composer 5 in the next main block. In the case 
of display color processing, the determination of color 
may be carried out in accordance with speci?ed rules or 
by random selection. 
The display image selector is the part which deter 

mines the selection of one type of animation image from 
the plurality of animation image types stored in the 
image database 6. The selection of a speci?ed animation 
image is accomplished by the output of a signal d to the 
display image selector 43 which is synchronized with 
the ?rst of the series of display timing signals c which 
are output from the display timing calculator 41. A 
control signal f is then output to control the database. 
The adoption of this method eliminates the need for any 
additional types of data. 
However, this is just one of many possible examples 

and any sort of con?guration which enables the output 
of a trigger signal to activate the display image selector 
43 would be equally acceptable. It would be possible, 
for example, to use the ?rst pulse generated by the pulse 
generator 23 in the same way. As for the determination 
of the animation image itself, there are four possible 
means which may be considered. The ?rst con?gura 
tion involves the manual selection of the animation 
image. The second con?guration involves the addition 
of a music category to the MIDI data header whereby 
the data is accessed in the terminal and the animation 
image which matches the speci?ed category is duly 
selected. The third con?guration involves the addition 
of animation image number data to the header whereby 
the animation image which corresponds to the speci?ed 
number is then selected at the terminal. The fourth 
con?guration involves the fully automatic selection of 
the animation image. The ?rst of these con?gurations 
does not require the insertion of any additional data and, 
since the animation images can be selected with com 
plete freedom, this also provides for the exercise of 
personal taste. The second configuration enables a de 
gree of matching of the animation images which are 
reproduced with the mood of the music and this is the 
con?guration most commonly used. 
Moreover, since in this case the amount of additional 

data required for the selection of the musical category is 
only minimal, there is no impairment of the basic advan 
tages of the MIDI standard. The third con?guration 
enables the selection of animation images which have 
been predetermined from the outset and this has the 
double advantage of getting the best out of the audio 
visual effects while at the same time keeping the amount 
of additional data required to a minimum. In the fourth 
con?guration the animation images are selected at ran 
dom by means of the display image selector 43. This has 
the advantage that no additional data is required. 
Clearly, therefore, the adoption of the ?rst con?gura 
tion would require the addition of a manual input device 
whereas the adoption of any one of the second, third or 
fourth con?gurations would permit the use of the block 
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diagram of FIG. 1 without alteration. FIG. 2 is an ex‘ 
ample of a circuit which enables a selection to be made 
between the ?rst of the con?gurations described above, 
in which the display image selector 43 is controlled 
manually, and one or other of the second, third and 
fourth con?gurations depending on which one has been 
incorporated into the system. 44 is a mode selection 
switch which is used to switch between the automatic 
and manual modes of the mode selector 45. 46 is a man 
ual input device which would typically be con?gured to 
enable the numerical input of animation image identi? 
cation numbers. When switched to automatic mode, on 
the other hand, the data would be processed by the 
particular con?guration which has been selected from 
the second, third and fourth con?gurations above, this 
selection having been based on the precise structure of 
the data to be processed. 
The image composer 5 is con?gured from four inter 

nal blocks, namely the color gate 51, the image buffer 
52, the image gate 53 and the database controller 54. 
These blocks generate video data in the order described 
below. First, in response to a signal from the display 
image selector 43, the database controller 54 loads ani 
mation image data from the image database 6 which it 
then relays to the color gate 51. 
The color gate 51 then composes said animation 

image data with the foreground and background colors 
speci?ed by the image color signal e and stores the 
resulting data in the image buffer 52. When the image 
gate 53 opens in response to the display timing signal 0, 
the data relating to a single frame is transmitted in digi 
tal signal form from the image buffer 52 to the image 
display unit 7. After converting the digital signals of a 
single frame to video signals, the image display unit 7 
outputs a signal to the visual display medium 8 and as a 
result the ?rst still image is displayed. When the next 
display timing signal 0 is output following receipt of the 
next trigger signal a, the same series of operations are 
then repeated and the second still image is displayed. 
The sequential repetition of this same series of opera 
tions results in the display of animation images on the 
visual display medium 8 in a way which closely repli 
cates the display of dynamic images. 

Since the tempo data is used in this preferred embodi 
ment as the means for opening the image gate 53, gener 
ally speaking a piece of music with a fast tempo will 
give rise to rapid frame feed whereas the frames will be 
fed through more slowly in the case of a piece of music 
with a slow tempo. 
The adoption of the preferred embodiment described 

above in conjunction with a karaoke reproduction de 
vice whereby a digital sound source analyzes MIDI 
data for the generation of audio signals, which are then 
fed through an ampli?er and subsequently reproduced 
as music, is a known con?guration. The MIDI data is, 
however, read simultaneously from the input section 1. 
Then, on receipt of some sort of trigger signal, the dis 
play image selector 43 selects a sequence of thematic 
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same time, the pitch detector 3 extracts pitch data for 
the purpose of determining the color of the animation 
image. Similarly, the tempo detector 2 also simulta 
neously extracts tempo data and outputs animation 
image frame feed timing signals to the image gate 53 
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such that the animation image frames are fed through 
one by one for display on the visual display medium 8. 

Furthermore, the animation image themes are given a 
loop format such that the display of a sequence of ani 
mation images can be started at any point in the devel 
opment of a theme without imparting a sense of unnatu 
ralness to the viewer. This removes the need for speci? 
cation of a start screen address and this in turn enables 
the creation of a simpler program from the data process 
ing point of view. 
What is claimed is: 
1. An animation image composition and display de 

vice, used in conjunction with a karaoke device which 
drives a digital sound source by means of MIDI data for 
the reproduction of music, said animation image com 
position and display device comprising: 

a tempo detector which identi?es tempo data from 
said MIDI data and which generates a sequence of 
pulses which are synchronized with the tempo at 
which the music is reproduced; 

a pitch detector which identifies pitch data from said 
MIDI data and which outputs said pitch data in 
sequence; and 

an image composition controller comprising a display 
timing calculator, which outputs trigger signals in 
accordance with the timing of said pulses, a display 
color calculator, which processes said pitch data in 
order to determine the foreground and background 
colors, and a display image selector, which outputs 
a control signal to a database controller which 
selects one or more items of animation data from an 
image database in which are stored a plurality of 
sets of animation images in data form; 

said animation image composition and display device 
also being used to arrange said selected items of 
animation data and said determined colors and to 
display still images on a visual display medium one 
frame at a time by way of an image gate which 
opens in response to said trigger signals. 

2. The animation image composition and display de 
vice according to claim 1 which comprises a manual 
input device as means for selecting animation data, and 
which determines speci?c animation images in accor 
dance with input of symbols corresponding to each 
individual set of animation images respectively to a 
display image selector. 

3. The animation image composition and display de 
vice according to claim 1 which determines speci?ed 
animation images in accordance with codes processed 
as required from pitch data as means for selecting color 
data. > 

4. The animation image composition and display de 
vice according to claim 1 which incorporates a selector 
switch for switching between manual mode and auto 
matic mode as means for selecting animation data. 

5. The animation image composition and display de 
vice according to claim 1 which makes use of an optical 
disk device as an image database. 

6. The animation image composition and display de 
vice according to claim 1 which uses a monitor screen 
as a visual display medium. 

7. The animation image composition and display de 
vice according to claim 1 which incorporates a MIDI 
decoder for conversion of serial MIDI data in the input 
area of the tempo selector and the pitch selector to N 
bits of parallel MIDI data. 
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